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Clock Technology Development in the 
Laser Cooling and Atomic Physics (LCAP) Program 





SAO: PARCS 
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Overview of LCAP Flight Projects 




Space Clock 101 










(requires cavity oscillator such as 
SUMO) 
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Physics with Clocks in microgravity 



Electronics Light Baffling/Shutters 

Magnetic field control Vacuum requirements 

Atom Source Measurement System 
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Space Clock Challenges 







Space Qualification 
of components complete 



LCAP Timeline 










Not shown: Russian 
Laboratories, Express Pallets 



ISS Science Platforms 
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Space Qualification of Components 
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Laser Configuration 
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Clock Rate Comparisons: GPS Carrier Phase 

Frequency Transfer 



Existing GPS antennae will see between 3-6 satellites 
Give Position Information to 100 m 
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GPS Carrier Phase Frequency Transfer 
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